Effect of cycloheximide on the in vivo and in vitro synthesis of ribosomal RNA in rat liver.
The action of low (5 mg/kg body wt;) and high (20 mg/kg body wt.) doses of cycloheximide, both causing a rapid and almost complete inhibition of protein synthesis in rat liver is investigated. Short-term (15 min) [14C]orotate incorporation into nucleolar rRNA in vivo is inhibited only by the high dose acting for periods longer than 1 h. The effect may be correlated with a strongly reduced labelling of the cellular pool of free uridine nucleotides. These results indicate that in vivo transcription of rRNA genes may not be under stringent control. The activity of template-bound RNA polymerase A in nuclei isolated from animals treated with both doses of cycloheximide is reduced within 1 h to about 50% of controls reaching nearly plateau levels at longer times of action of the drug. The differential effect of cycloheximide inhibition of protein synthesis on in vivo and in vitro rRNA synthesis suggests the existence of elongation control protein(s) characterized by a rapid turnover and a loose association with the nucleus.